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Description 

[DIRECT MEMORY ACCESS METHOD FOR 

CARD READER AND A METHOD FOR 
PROGRAMMING CONTROLLER OF CARD 

READER] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 93113136, filed on May 11, 2004. 
Background of Invention 

[0002] Field of the Invention 

[0003] This invention generally relates to a direct memory access 
(DMA) method, and more particularly to a direct memory 
access method for a card reader and a method for pro- 
gramming a controller of the card reader. 

[0004] Description of Related Art 

[0005] As electronic technology advances, consumers have more 
chances using a card reader. Hence, the functions of a 



card reader are the main interests to the consumers. Gen- 
erally, the transmission rate between the card reader and 
the memory card attracts the most concerns. The fastest 
way to access memory in a PC platform is via the direct 
memory access (DMA) method. Similarly, DMA can also be 
applied to access data in a memory card. Memory cards 
using the DMA method to access data includes memory 
cards without the function of moving multiple data blocks 
and memory cards with the function of moving multiple 
data blocks. 

[0006] FIG. 1 is a flow chart for using the DMA method in a 

memory card without the function of moving multiple data 
blocks according to the prior art. First, in step S101, a 
memory block is allocated when the system is going to 
move the data in the memory card via the DMA method. In 
step S103, a DMA controller (DMAC) is set. In step 105, 
the range of the specific block of data is set to move. In 
step 107, the DMA is performed. In step 109, the data in 
the single block set in the step S105 is moved via the DMA 
method. In step Sill, the DMAC sends an interrupting 
vector after the data in the specific block have been 
moved. In step SI 13, the system acknowledges that the 
data has been moved after it receives the interrupting 



vector, and the system enters into an interrupting service 
program. In step S115, the system will wait for the next 
DMA request to repeat steps S101 through S113. 
[0007] FIG. 2 is a traditional flow chart for using the DMA method 
in a memory card with the function of moving multiple 
data blocks. First, instep S201, a memory block is allo- 
cated when the system is going to move the data in the 
memory card via the DMA method. In step S203, the ad- 
dress of the read/write block is determined based on the 
embedded memory card block status and a DMAC is set. 
In step S205, multiple blocks for this particular data are 
set to move. In step 207, the DMA is performed. In step 
209, the data in the multiple blocks set in the step S205 is 
moved via the DMA. In step S211, the DMAC sends an in- 
terrupting vector after the data in the specific block have 
been moved. In step SI 13, the system acknowledges that 
the data has been moved after it receives the interrupting 
vector, and the system enters into an interrupting service 
program. 

[0008] According to the above two traditional flow charts, for the 
memory card without the function of moving multiple data 
blocks, the DMAC has to be set again for moving each 
block. FIG. 3 shows the time sequence of a memory card 



uses the DMA when the memory card is without the func- 
tion of moving multiple data blocks. If CLK represents the 
system internal clock signal, an enable signal is given to 
set the DMAC at time Tl. At time T2, the data in the first 
block is moved. If the data in the next block is going to be 
transmitted, at time T3, the DMAC has to be set again, 
and at time T4, the data in the second block is moved. 
Then, at time T5, the DMAC has to be set again, and at 
time T6, the data in the third block is moved. Hence, if 
there are three blocks going to be transmitted in the 
memory card without the function of moving multiple data 
blocks, the DMAC has to be set for three times. 
[0009] For the memory card with the function of moving multiple 
data blocks, the DMAC has to be set once before perform- 
ing the DMA. FIG. 4 shows the time sequence of the mem- 
ory card uses the DMA when the memory card is with the 
function of moving multiple data blocks. As shown in FIG. 
4, when moving the data in three blocks, the DMAC is only 
required to be set once at time Tl. At times T2, T3, and 
T4, the data in the three blocks are transmitted in order. 
At time T5, the data transmission for the three blocks is 
completed. Compared to FIG. 3, because the DMAC set- 
ting is twice reduced by and the interruption is twice re- 



duced, the transmission efficiency has been significantly 
enhanced. However, not all memory cards have the func- 
tion of moving multiple data blocks. Hence, how to en- 
hance the efficiency of the memory card without the func- 
tion of moving multiple data blocks becomes an important 

issue. 
Summary of Invention 

[0010] An object of the present invention is to provide a direct 
memory access method for a card reader and a method 
for programming the controller of the card reader. The 
method includes actively setting the DMAC and using the 
table established by the block status recording area of the 
memory card to set the parameters. As a result, the mem- 
ory card without the function of moving multiple data 
blocks can uses the memory card with the function of 
moving multiple data blocks to perform DMA in order to 
enhance the transmission rate of the memory card. 

[0011] The present invention provides a direct memory access 
method for a card reader, wherein the card reader in- 
cludes a direct memory access controller and is coupled 
to a system. The system includes a main memory and a 
control software. The system executes a driver program to 
control the card reader. The direct memory access method 



comprises: allocating an area of the main memory; estab- 
lishing a reading table via the control software; setting a 
parameter set group based on the reading table and mov- 
ing the parameter set group to the area of the main mem- 
ory; acquiring an initial address of the parameter set 
group; reading a parameter value from the initial address; 
using a direct memory access method to move data based 
on the parameter value; repeating the above steps before 
reading all the parameter values; and sending out an in- 
terrupting signal to the system to inform the system that 
the direct memory access is completed. 

[0012] | n an embodiment of the present invention, the reading 

table is established based on a block status recording area 
of a memory card. 

[0013] | n an embodiment of the present invention, the parameter 
set group is moved by the driver program. The initial ad- 
dress of the parameter set group is provided by the driver 
program to the direct memory access controller. Each pa- 
rameter set of the parameter set group includes an origin 
address of the data and a target address of the data. The 
parameter set group at least includes a plurality of pa- 
rameter sets and each of the plurality of parameter sets 
assigns a direct memory access range. At least one of the 



plurality of parameter sets includes a parameter indicating 
an initial address of a following parameter set. 

[0014] The present invention provides a method for program- 
ming a direct memory access controller of a card reader, 
wherein the card reader includes a direct memory access 
controller and is coupled to a system. The system includes 
a main memory and a control software. The system gen- 
erates a driver program. The control software establishes 
a reading table. The driver program sets a parameter set 
group based on the reading table and the parameter set 
group is moved to the area of the main memory,. The sys- 
tem executes the driver program to control the card 
reader. The method comprises: the driver program pro- 
viding an initial address of the parameter set group to the 
direct memory access controller; the direct memory ac- 
cess controller reading a parameter value from the initial 
address; the direct memory access controller using a di- 
rect memory access method to move data based on the 
parameter value; and repeating the above steps before 
reading all the parameter values. 

[0015] | n an embodiment of the present invention, the reading 

table is established based on a block status recording area 
of a memory card. 



[0016] | n a preferred embodiment of the present invention, the 
parameter set group at least includes a parameter set, 
wherein each parameter set of the parameter set group 
includes an origin address of the data and a target ad- 
dress of the data. The parameter set group at least in- 
cludes a plurality of parameter sets and each of the plu- 
rality of parameter sets assigns a direct memory access 
range. 

[0017] | n |jght of the above, the present invention actively sets 

the DMAC and uses the table established by the block sta- 
tus recording area of the memory card to set the DMAC 
parameter set. The DMAC parameter set is moved to the 
memory block allocated by the system. Each parameter 
set includes the initial address for the next parameter set. 
Hence, by providing the DMAC parameter set with the ini- 
tial address of the first parameter set, the DMAC can read 
the DMAC parameters and move the data based on the 
DMAC parameters. After moving the data, the DMAC will 
automatically read the next DMAC parameter set. Hence, 
the reading speed is enhanced. 

[0018] one or part or all of these and other features and advan- 
tages of the present invention will become readily appar- 
ent to those skilled in this art from the following descrip- 



tion wherein there is shown and described a preferred 
embodiment of this invention, simply by way of illustra- 
tion of one of the modes best suited to carry out the in- 
vention. As it will be realized, the invention is capable of 
different embodiments, and its several details are capable 
of modifications in various, obvious aspects all without 
departing from the invention. Accordingly, the drawings 
and descriptions will be regarded as illustrative in nature 

and not as restrictive. 
Brief Description of Drawings 

[0019] FIG. 1 is a flow chart for using the DMA in the memory 
card without the function of moving multiple data blocks 
according to the prior art. 

[0020] FIG. 2 is a traditional flow chart for using the DMA in the 
memory card with the function of moving multiple data 
blocks according to the prior art. 

[0021] FIG. 3 shows the time sequence of a memory card uses 

the DMA when the memory card is without the function of 
moving multiple data blocks according to the prior art. 

[0022] FIG. 4 shows the time sequence of memory card uses a 
DMA when the memory card is with the function of mov- 
ing multiple data blocks according to the prior art. 

[0023] FIG. 5 is a block diagram of a card reader and an external 



system in accordance to the application of an embodiment 
of the present invention. 

[0024] FIG. 6 is a flow chart illustrating the process flow of the 
DMA method for a card reader in accordance to an em- 
bodiment of the present invention. 

[0025] FIG. 7 illustrates the parameter sets for the DMA method 
of a card reader in accordance to an embodiment of the 
present invention. 

[0026] FIG. 8 is a flow chart for programming DMAC of a card 

reader in accordance to an embodiment of the present in- 
vention. 
Detailed Description 

[0027] FIG. 5 is a block diagram of a card reader and a external 
system in accordance to an application of an embodiment 
of the present invention. As shown in FIG. 5, t a main 
memory 507 in a system 513 is provided, wherein a direct 
memory access control (DMAC) 501 and a memory card 
503 are in the card reader 505. Before using the card 
reader 505, a driver program 511 has to be established in 
the system 513. The driver program 511 identifies all 
blocks for moving and organizes them as a parameter set 
group 509. The driver program 511 then moves the pa- 
rameter set group 509 to a memory area 515 of the main 



memory 507. The parameter set group 509 at least in- 
cludes a parameter set. Each parameter set records a DMA 
range, which includes the origin address and the target 
address of the data for moving, and the initial address of 
the next parameter set. The above parameter set group 
509 is determined by a control software 517 based on the 
reading table 519 that is established by the block status 
recording area of the memory card. For the memory card 
with the function of moving multiple data blocks, the ta- 
ble is embedded. 
[0028] when the parameter set group 509 is moved to the main 
memory 507, the driver program 511 will send the first 
initial address of the parameter set group 509 to the 
DMAC 501 of the card reader 505. The DMAC 501 then 
starts to read the data from that initial address. The 
DMAC 501 starts to perform the DMA based on the pa- 
rameter value. When the parameter set read by the DMAC 
501 is not the last parameter set, the last parameter of 
this parameter set will indicate the initial address of the 
following parameter to be read. The DMAC 501 then 
based on the initial address of the following parameter 
reads the data corresponding to following parameter set 
until the data corresponding to the last parameter set is 



read. 

[0029] As described above, if the addresses of the data of the 
multiple block are converted to the parameter values in 
the parameter set group, the DMAC 501 in the card reader 
can perform the DMA by reading the parameter set group 
509 in the main memory 507 of the system 513. By using 
the method, the memory card without the function of 
moving multiple data blocks can be read by the DMA 
method. 

[0030] FIG. 6 is a flow chart illustrating the process flow of the 
DMA method for a card reader in accordance to an em- 
bodiment of the present invention. In step S601 an area in 
the main memory is allocated. In step S602, the control 
software establishes the reading table based on the block 
status recording area of the memory card. In step S603, 
the parameter set group is established based on the read- 
ing table and that the driver program moves the parame- 
ter set group to the area allocated in the main memory. In 
step S605, is the driver program provides the initial ad- 
dress of the parameter set group to the DMAC. In step 
S607, is the DMAC reads the parameter values based on 
the initial address of the parameter set group. In step 
S609, the DMAC moves the data by using the DMA 



method based on the parameter values. In step S611, 
when the DMAC reads the parameter values of a parame- 
ter set, the data has not been completely read if the initial 
address of the next parameter set is read. Hence, the 
DMAC will go back to step S605 and read the parameter 
values of the next parameter set. If the parameter set 
does not include the initial address of the next parameter 
set, it means that it is the last parameter set. Then, the 
flow chart goes to step S613, where the DMAC sends out 
an interrupting signal to inform the system that the DMA 
operation has been completed. 

[0031] FIG. 7 illustrates the parameter sets for the DMA method 
of a card reader in accordance to an embodiment of the 
present invention. As shown in FIG. 7, the parameter set 
group includes the first parameter set 710, the second 
parameter set 720, and the third parameter set 730. The 
first parameter set 710 includes four parameter values 
711, 713, 715, and 717. The second parameter set 720 
includes four parameter values 721, 723, 725, and 727. 
The third parameter set 730 includes four parameter val- 
ues 731, 733, and 735. The DMAC will move the data 
based on the content of each parameter value. 

[0032] |f the initial address of the parameter set group of the 



DMAC receives is the initial address 711 of the first pa- 
rameter set 710, the DMAC reads the parameter value 
from the address 711 and then reads the parameter val- 
ues 713, 715, and 717 in that order. If the content of the 
parameter value 717 is to direct to the initial address 721 
of the second parameter set 720, the DMAC continues to 
read the parameter values from the initial address 721 of 
the second parameter set 720 and reads the parameter 
values 721, 723, 725, and 727 in that order. If the content 
of the parameter value 727 is to direct to the initial ad- 
dress 731 of the third parameter set 730, the DMAC con- 
tinues to read the parameter values from the initial ad- 
dress 731 of the third parameter set 730 and reads the 
parameter values 731, 733, and 735 in that order. In the 
third parameter set 730, because there is no parameter 
value indicating the initial address of the next parameter 
set, it means that it is the last parameter set. After the 
DMAC read the parameter values of the last parameter 
set, the DMAC completes the DMA operation. 
[0033] FIG. 8 is a flow chart for programming DMAC of a card 

reader in accordance to an embodiment of the present in- 
vention. As shown in FIG. 8, in step S801, the DMAC ac- 
quires the initial address of the parameter set group from 



the driver program. In step S803, the DMAC reads the pa- 
rameters of the parameter set from the initial address. In 
step S805, the DMAC moves the data by using the DMA 
method based on the parameter values it reads. In step 
S807, if there are some parameter sets have not been 
read, the DMAC will repeat the above steps until all pa- 
rameters are read. 

[0034] The present invention actively sets the DMAC and uses the 
table established by the block status recording area of the 
memory card to set the DMAC parameter set. The DMAC 
parameter set is moved to the memory area allocated by 
the system. Each parameter set includes the initial address 
for the next parameter set. Hence, by giving the initial ad- 
dress of the DMAC parameter set, the DMAC can read the 
DMAC parameters and move the data based on the DMAC 
parameters. After moving one block, it will automatically 
read the next DMAC parameter set. Hence, the reading 
speed is enhanced. 

[0035] The foregoing description of the preferred embodiment of 
the present invention has been presented for purposes of 
illustration and description. It is not intended to be ex- 
haustive or to limit the invention to the precise form or to 
exemplary embodiments disclosed. Accordingly, the fore- 



going description should be regarded as illustrative rather 
than restrictive. Obviously, many modifications and varia- 
tions will be apparent to practitioners skilled in this art. 
The embodiments are chosen and described in order to 
best explain the principles of the invention and its best 
mode practical application, thereby to enable persons 
skilled in the art to understand the invention for various 
embodiments and with various modifications as are suited 
to the particular use or implementation contemplated. It is 
intended that the scope of the invention be defined by the 
claims appended hereto and their equivalents in which all 
terms are meant in their broadest reasonable sense unless 
otherwise indicated. It should be appreciated that varia- 
tions may be made in the embodiments described by per- 
sons skilled in the art without departing from the scope of 
the present invention as defined by the following claims. 
Moreover, no element and component in the present dis- 
closure is intended to be dedicated to the public regard- 
less of whether the element or component is explicitly re- 
cited in the following claims. 



